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A	new	flag	called	FlagHeavyIcePrecip that	signals	existence	of	
intense	ice	or	snow	precipitation	above	the	-10	degree	C	height	is	
introduced	in	Version	5	of	the	GPM/DPR	level	2	products.	
The	algorithm	for	it	uses	only	the	magnitudes	of	measured	dual-
frequency	ratio	(DFRm)	and	radar	reflectivity	factors	together	with	
ancillary	temperature	data.	It	is	based	on	the	empirical	fact	that	
thunderstorms	are	often	associated	with	strong	radar	echoes	above	
the	height	of	-10	degrees	C.	In	addition,	we	use	the	property	that	
the	dual-frequency	ratio	DFRm becomes	large	when	precipitation	
particles	are	large.	Since	the	ice	precipitation	particles	are	generally	
larger	than	rain	drops,	we	can	expect	that	DFRm is	larger	in	ice	
precipitation	regions	than	in	raining	regions	as	long	as	the	
attenuation	can	be	ignored.	Since	spaceborne radar	measures	
precipitation	from	above	the	storm,	we	can	generally	assume	that	
we	can	ignore	liquid	water	attenuation	above	-10	degrees	C	level.
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1. The	new	flag,	flagHeavyIcePrecip,	is	
set	when	intense	ice	or	snow	
precipitation	is	detected	above	-10C	
isotherm.

2. It	identifies	the	intense	ice	
precipitation	regions	well.

3. The	dual-frequency	algorithm	that	
utilizes	the	DFRm identifies	intense	
snowfall	as	well.

4. The	flagged	pixels	agree	well	with	the	
hydrometeor	identification	by	a	
ground-based	polarimetric	radar.

5. The	DFRm method	is	more	sensitive	to	
intense	ice	precipitation	than	the	single	
frequency	method	for	hail	and	graupel	
detection,	and	it	detects	intense	ice	or	
snow	precipitation	not	only	in	strong	
tropical	convections,	but	also	in	winter	
storms	at	high	latitudes.

Hail	off	the	coast	of	Naples,	5	September	2015 Hail	storm	near	Fort	Worth,	26	May	2015 Intense	snowfall	over	NE	of	Japan,	18	January	2016

Data:	Zm and	DFRm above	the	-10	dgrees C	isotherm	height.
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